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Outline 
• Context of Research  
• Case Study 
– Neonatal sepsis 
• Solution Four S’s  
– Speed, Security, Scalability, Simplicity 
• Conclusions 
Context- Neonatal Infection 
 
• 37,000 deaths a year in the UK and millions of 
deaths globally 
• Without new and effective methods the 
problem will escalate 
• Sepsis  immune 
system's response 
to a serious 
infection 
Context- Neonatal Infection 
• ClouDx-i is an EU FP7 research project 
concerned with developing host pathogen 
response biomarkers for neonatal infection 
• NSilico is tasked with Data Management 
• See www.cloudxi.eu 
 
Context- Neonatal Infection 
Context- Neonatal Infection 
Context- Heterogeneous Big Data 
• Numerous big data types that must be handled 
securely…. 
Clinical Health Records, DICOM,  Genomic, Host 
DNA/RNA and pathogen. 
Large Data Sets Need to be Managed 
Large Data Sets Need to be Managed 
Storage for single 
experiment  is over 
300Gb 
Large Data Sets Need to be Managed 
• Just to archive the sequences from a single run, the order of 300 GB (1-2 
copies of the basic gzipped FASTQ data). 
• For 10 data sets each month would require about 3 TB of permanent 
archival space.  
• We aim to address thousands of cases. 
http://ivory.idyll.org/blog/how-much-compute-ngs.html 
Solution – Cloud Computing 
www.NSilico.com 
• NSilico is the provides cloud based data management 
and analytics software for the lifesciences and 
healthcare industries.  
• Core values: 
  - Simplicity 
  - Speed 
  - Scalability 
  - Security 
 
• Two core product areas: 
 - Bioinformatics 
 - Patient Record Management 
 
• We are currently working with DPM to leverage these 
technologies for neonatal care within an FP7 ClouDx-i 
 
 
Bioinformatics:  SimplicityTM 
www.NSilico.com 
• Integrated with Big Data cloud storage AWS 
S3, DB, BaseSpace 
• Easy analysis of raw “omic” data Enables non-
specialists to easily manage bioinformatics 
workflows and data 
Bioinformatics:  SimplicityTM 
• Massively reduces research cycle-times.. 
• Complete Audit Trail on all data. 
• Short demo of DPM/RIE sample report 















 Health Record Management                         
 
www.NSilico.com 
• Customizable cloud- based platform  
• Designed by clinicians for clinicians  
• Heterogeneous data – clinical terms – SNOMED, 
OpenEHR and UMLS 
• Melanoma and Colorectal cancer patients 
• Built to FDA 21CFR11 guidelines. 
-EHR 
• Uses HIPPA mandated .net 
infrastructure. 
• ISO/TR 20514 - Health 
informatics — Electronic 
health record — Definition, 
scope and context  





The Simplicity Platforms 
www.NSilico.com 
• Confluence of our two product areas 
-EHR + 
Proprietary tools which accelerate the development of: 
• Molecular Diagnostics  
• Clinical Care 
• Personalised Medicine 
 
System Architecture 
• Configuration and Traceability are all 
enabled by mixed schemas. 
• Relational databases are used for ‘classic’ 
data management via SQL – column 
modelling 
• Sparse medical data treated as ‘row 
modelled’ entities with attribute meta 
data – object store. 
• XML used for open schemas such as user 
sessions, new tools and OpenEHRs 
• JSON used to describe services. 
• BLOBS – Binary Large Objects used for 
multimedia object storage. 
 
System Architecture 
System Architecture – Virtual Nodes 
 




FDA 21 CFR 11 
• Limiting system access to authorized 
individuals 
• Use of secure, computer generated, time-
stamped audit trails. 
• Use of authority checks to ensure that only 
authorized individuals can use the system, 
electronically sign a record and so on….. 
Patient Privacy 
• Linked2Safety Platform - dynamically 
interconnecting distributed patients data with 
clinical research efforts, respecting patients’ 
anonymity, data ownership and privacy, as well 
as European and national legislation. 
Archiving 
•  Best practice: 3 copies, 3 locations, online and 
offline  
•  Active archiving: 
integrity, obsolescence  
 
•  Risk management: 
ISO27001 
Firewalled Compute Appliance 
 
Next Steps 
• Applying same approach to melanoma. 
• Semantically integrate unstructured data. 





• Currently collaborating to further develop our platforms and 
products which leverage big data for clinical research 
Conclusions 
• Wide range of issues to be addressed. 
• Usability, Security, Privacy, Responsiveness, Size, 
Accuracy 
• Solutions 
– Speed – Cloud, Multicore, Muli-threaded 
– Scalability – Cloud Elasticity, storage, S3 , AWS Glacier,  
– Security -  HIPPA, 21 CFR 11, L2S, Firewall, Traceability 
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